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PART I. ITINERARY 
Caravan assembles at Anna-Jonesboro High School. 
Go west on Route 146. 
Enter JONESBORO. 
Cross viaduct and go right around 3 sides of town square. 
Leave square and go right (S) on Route 127. 
Caution Railroad Crossing. 
Outcrop of Springville Shale on left side of curve. 
Go right (S) across Railroad on side road (School Bus Road). 
Cross Dutch Creek. 
Turn left (SE) along south bank of creek. 
Kornthal Church. Park in grove and ascend creek. 
STOP NO. 1. Outcrop of Springville Shale. 
The Anna-Jonesboro area, never having been glaciated, 
does not have the cover of glacial debris present in most 
of Illinois. Consequently, the bedrock is frequently ex-
posed at the surface. The bedrock layers are solidified 
sediments that were deposited over the floors of ancient 
seas that invaded this part of the continent during the 
Paleozoic Era ("Era of Ancient Life"). All of the bed-
rock we will see today was formed during the Devonian 
Period or the Mississippian Period which followed. Far-
ther to the north, beyond Alto Pass and Cobden, still 
younger, Pennsylvanian (or "Coal Period") strata are at 
the surface. To the southwest, in the vicinity of Thebes, 
older Silurian and Ordovician strata are exposed, where 
the overlying Devonian and Mississippian rocks have been 
worn away by ages of erosion. 
The present outcrop is a shale (originally a mud) 
that occurs low in the Mississippian succession of strata. 
Scattered fossils are of types indicating a marine habitat. 
The strata can be seen to slope (dip) perceptibly to 
the east, toward the Illinois coal basin, where they des-
cend to a depth of several thousand feet below the sur-
face. This shale is called the Springville shale and may 
be the same age as part of the Burlington Limestone, a 
prominent formation farther north along the Mississippi. 
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Return to examine ledges in creek at parking area. 
STOP NO. 2. The dip of the layers here has brought 
down to creek level, strata which overlie the Springville 
shale ~ These layers consist of various proportions of 
lime carbonate (calcite) clay, and silica (chert). The 
strata were deposited at a time when the muddy waters in 
which the Springville shale was laid down were beginning 
to clear. This formation is known as the Hartline chert. 
When fresh it has the appearance of limestone, but when 
the lime carbonate has been removed by solution, a porous, 
cherty rock is left behind. This chert contains the re-
mains of fossils (crinoids) similar to those occurring in 
the Burlington cherts farther north along the Mississippi. 
Cross creek and go through field to the Foehr's Quarry. 
~ ~ Quarry is in 
ably Salem) age. 
of the quarry are 
originally a lime 
coral fragments. 
limestone strata of Mississippian (prob-
Notice that the layers in the lower part 
crossbedded; evidently the rock was 
sand, made up of ground-up shells and 
Some layers have white chert nodules in abundance. 
It seems probable that, at the time the lime was being de-
posited, a small proportion of silica was also being pre-
cipitated. This gathered into separate jelly-like masses, 
which hardened to chert when the water content was expelled. 
Much of the rock has vertical striations called "sty-
lolites", which were formed as one layer slipped into an-
other as a result of solution, probably when the rock mass 
was partly solidified and still in a "mushy" state. 
Return to parking area. 
Kornthal Church is an historical land mark, and was 
the center of an Austrian colony which emigrated to this 
place in the 19th Century. 
Continue ahead. 
Ford Dutch Creek. 
G. M. & 0. Railroad and Highway No. 127. Turn right (S) on 
Route 127. 
Turn left (E) on Dongola road. 
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Turn right (S) west of cemetery. 
Par k at Mr. Wright's Quarry, and walk south to building 
stone quarry, in Salem (Mississippian) Limestone. 
STOP NO. 4o The famous "Indiana" or "Bedford" limestone 
which as a building stone dominates the Middle West comes 
from the Salem formation in central Indiana. Up to a 
few months ago, no commercial stone was being taken from 
these same strata in Illinois. This rock is now being 
quarried both here and at Somers Quarry near Elco, and the 
stone has been used for the entrance arch of the new train-
ing school at Southern Illinois University. 
Notice the quality of the rock which permits it to be 
sawed into huge blocks without serious cracks or flaws. 
The rock is free of chert nodules, which when present have 
a disastrous effect on the cutting tools. The rock is 
por ous enough to allow the natural moisture to "sweat" to 
the surface and there evaporate, deposit additional lime 
cement, and cause the surface to harden with time. Owing 
to the distance from the Indiana localities, some changes 
in color and texture have taken place, thus providing a 
pleasing variation from the prevailing stone. It is hoped 
that we may be seeing here the budding of a new industry 
-for southern Illinois. 
Return to main quarry, and cross to stripped area on 
east side. 
STOP NO. 5. The strata being actively quarried plus those 
exposed above by the stripping operations total over 100 
feet of Mississippian limestone, probably all belongi~ 
to the Salem formation. Well preserved fossils are not 
common in the fresh limestone, but excellent small brach-
iopod shells and crinoidal remains are found where the top 
of the bedrock has been weathered. In the irregularities 
of the solution-channeled rock surface are areas of crumb-
ly red clay. This material, called "geist" is the insol-
uble impurity left behind as the carbonate rock is dis-
solved away. Above the bedrock and geist clay are patches 
of chert pebbles, also left behind when the limestone was 
removed. However, the bulk of the soft material that lies 
on the solid rock is a gray brown, powdery earth known as 
"loess''. 
"Loess" is windblown dust, blown from the Mississippi 
river flats to the west and deposited as dust falls over 
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the upland country east of the river. Most of this 
»ioess" was deposited during the Pleistocene or Ice Age, 
when glacial ice masses were melting up stream in the 
valley of the Mississippi. The melting of these great 
mountains o£ ice released vast quantities of water and 
of the earth and rock with which all glaciers are highly 
charged. In the warm seasons the floods were doubtless 
so great as to fill the valley bottom from bluff to 
bluffs but as winter approached, the melt waters dimin-
ished and left most of the floodplain, with its sand, 
silt, and mud, exposed to the lashing of the winds that 
blew from the west along the ice front. No doubt, great 
clouds of dust then rose from out of the valley, as may 
be commonly observed today in summer along the dry river 
beds of such semiarid region streams as the Red, Cana-
dian, and Arkansas rivers. 
Return to Route No. 127. 
Stop. Turn left (S) on No. 127. 
Road and railroad cut exposes rock of Mississippian, Hart-
line Formation, which in places has appearance of a good 
limestone, but where weathered is shown to be largely 
silica (chert). 
Cross Lingle Creek. 
Enter Mill Creek. 
Alexander County Line. 
STOP NO. 6. Park along roadside. 
Cut on left (E) side of highway is in pre-glacial 
stream gravels that washed down the valley and aggraded 
it to a height of about 450 feet above sea level (pre-
sent elevation of valley 375'). Terrace remnants of this 
old level can be seen in the vicinity. Note that pebbles 
are mainly of hard chert and have been fairly well round-
ed by stream action. 
A few feet below the top of the deposit the pebbles 
are highly polished, although in all other respects they 
resemble the gravel above and below. Such polishing 
(the origin of which is not understood) is characteris-
tic of the "Lafayette gravels" of late Tertiary (Plio-
cene Age) and may indicate that the bulk of this deposit 
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·is older than the Pliocene. 
In contrast to the chert gravels is the deposit of 
residually weathered chert in the pit 1/8 mile to south-
east. The rock in this pit belongs to the Hartline for-
mation which here has largely weathered to a siliceous 
powder. Similar silica from the chert of the Devonian 
formations to west of Elco is called "Tripoli", but the 
present deposit, called "gannister" is less uniformly 
earthy. 
The silica deposits of the region feed the tripoli 
mi : l to be seen along the highway t mile ahead. Tripoli 
is used in grinding and polishing compounds, in paints, 
and as an ingredient in certain types of concrete. 
Continue ahead (S) on Route 127. 
Cross Hartline Creek. 
Road right to ELCO. Continue ahead (S) on No. 127. 
Cross Ullin Road and enter Cache Bottom. Note flatness 
of terrain ahead and high bluffs to the west (right). 
Turn right (W) to TATUMVILLE. 
Four-way junction; continue ahead (W) on private road 
to quarry. 
Park near quarry loader and ascend to upper level of 
quarry STOP NO. 7. View is southeast across a flat 
valley bottom to low, rolling hills beyond. In near 
distance to left and right, a row of high, wooded bluffs 
marks the north and west sides of the valley. The low-
land is Cache Valley, in which the undersized Cache Creek 
wanders like an urchin in a deserted palace. The valley 
was cut by the Ohio River early in the Ice Age. Later 
that river broke through below Golconda, into the lower 
valleys of Cumberland and the Tennessee, and abandoned 
this, its original valley. The Ohio returned briefly to 
its old haunts during the 1937 flood, when waters rose 
high enough to discharge through both the new and the 
old valleys. 
The quarry has long been a source of road material 
for the secondary roads of "Little Egypt". The rock is 
residual chert, left behind when weathering agencies 
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removed the carbonate content from siliceous limestones. 
Fossil brachiopod shells and parts of trilobites 
show that these strata belong to the Clear Creek Forma-
tion and that the deposit formed beneath the waters of 
a Devonian sea. When this region later emerged from be-
neath the sea and erosion set about to strip away the 
bedrock layers, the nearly insoluble silica in these 
rocks resisted the erosive processes. The region under-
lain by this strata appears to have existed as an area 
of low hills through an immense period of time, during 
which all of the lime was removed from the rock and even 
the chert was largely reduced to a siliceous powder. 
Return east to Route 127. 
Stop. Turn left (N) on Route 127. 
Turn left (W) on Ullin Road. 
STOP NO. 8. At quarry. 
Present quarry is in same Clear Creek chert as was 
that at Stop No. 7, but fossils are far more abundant 
here. Among the abundant brachiopod shells are species 
of Leptostroohia 9 Schuchertella, Amphiqenia, Spirifer, 
Delth~ris, Anoplia, Eodevonaria, Leptocoelia, and 
Centronella. Pelecypods (clams) include species of 
G~~~mysia and Aviculopecten, and the gastropods (snails) 
are caplike forms (Platyceras). Among trilobites, a 
species of Coronura is present, and other crustaceans 
include a variety of the minute, bivalved ostracod shells. 
Above the east end of the quarry can be seen masses 
of iron stained sandstone. These belong to the Dutch 
Creek Formation which originally lay above the Clear 
Creek beds; but as the chert beds weathered, the heavy 
sandstone blocks were able to slump and creep down slope 
into the soft chert. 
The Dutch Creek sandstone is remarkable for the 
large number and variety of its corals, fossils generally 
occurring in limestone strata. Water percolating through 
the porous sand has long since removed the carbonate and 
left holes, as casts and molds, where the fossils had 
been. In addition to corals many brachiopods, pelecypods 
(clams), gastropods (snails) and trilobites have been 
found in the sandstone. 
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Continue ahead (W). 
Forks. Turn right (N). 
Hill to right (E) is capped by Dutch Creek sandstone. 
Enter ELCO. 
Turn left (W) on road to Bass Hill Fire Tower. 
Clear Creek Chert in weathered outcrop along creex to left. 
STOP NO. 9. Along road north of grade summit. To left is 
tunnel of Silica Mine, in soft powdery layers of Clear 
Creek chert. Many such small mines penetrate the hills 
in this vicinity and supply the silica mill in Elco. 
Summit of grade; descend steep hill. 
Forks. Turn right (N) on Bass Hill road. 
Forks. Turn right fork. (Left fork goes to fire towar. 
Recommended side trip for excellent view of uplands.) 
Silica mine on right. 
Ford. 
Ford. 
Cross Cooper Creek. 
Road junction~ turn left (w). 
Ford Creek. 
Road junction. Turn right (N). 
Bridge and forks in You-Be Hollow; continue ahead (N). 
Ford. 
Ford Lingle Creek. Outcrop of Springville Shale and Hart-
line chert5 note strong easterly dip of strata. 
Forks; go left {NW). 
0.2 36.0 
0.1 36.1 
o.o 36.1 
0.8 36.9 
1.0 37.9 
1.0 38.9 
0.7 39.6 
0.5 40.1 
- 8 - · 
Ford. To left is outcrop of Hartline Chert on Spring-
ville shale. Strata show strong easterly dip. 
STOP NO. 10~ along roadside. 
An excellent outcrop of a fault in the Mississippian 
strata is shown here. On the north (right) side of the 
fault zone, the Springville shale is overlain by Hart-
line Chert, but on the south side all of the rock belongs 
to the Springville formation. Thus the strata on the 
north side have dropped relative to those on the south 
side. 
The strata to the south dip steeply southward close 
to the fault but within a short distance decline to a 
gentle dip. The strata on the north side dip northerly, 
but are dragged to a nearly horizontal attitude close to 
the fault. The fault zone itself is about three feet wide 
and largely filled with rotated blocks of shale and chert 
with a ground up gouge zone close to the north wall of the 
fault. The evidence seems to indicate that this is a small 
thrust fault. 
The Springville shale south of the fault has rather 
sparsely distributed small fossils including brachiopods 
(Productella) and ostracods (paired shells of minute 
crustacea). 
The shale in the vicinity of the fault has bsen oxi-
dized to bright colors by solutions moving down along the 
fault zone. 
Ford creek and continue north. 
Bridge. 
Misenheimer School on left. 
Ford creek. 
Cross Misenheimer Creek. 
STOP NO. 11. Along roadside. 
An excellent exposure of Mountain Glen shale may be 
seen in the bluff on the opposite side of the creek. This 
shale is more fissile ("slaty") than the Springville Shale 
and is commonly black, but here largely a dark green. 
Farther southwest along the creek ledges of cherty Alto 
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limestone appear. These are carried below creek level at 
this point by the easterly dip of the strata. · 
Continue ahead (N). 
Cross Dutch Creek. 
Junction with Route 127. Jonesboro two miles north. 
END OF CONFERENCE 
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PART II. GEOLOGICAL HISTORY OF ANNA-JONESBORO AREA 
DEEPLY BURIED STRATA 
The bedrock which lies at the surface in the field trip area be-
longs to the Devonian and Mississippian periods (see geological col-
umn). Deep wells drilled in the region, however, encounter older 
strata of Silurian and Ordovician age : and we know from studies else-
where, that below these are Cambrian strata, which come to the sur-
face to the west in the Missouri Ozarks. All of these deeply buried 
layers originated as sediments, mainly in salt seas that invaded the 
continent from 500,000,000 to 300,000,000 years ago. 
PRE-CAMBRIAN BASEMENT 
These stratified sedimentary rock layers lie upon still older 
rocks w~ call the "granite basement". These oldest of all rocks (from 
500,000,000 to 2,000,000,000 years old) had a complicated history, 
difficult to r ead because of the great amount of folding, crushing, 
and remelting that they have suffered. Such rocks can be seen at t~e 
surface in the interior of the St. Francis Mountains in Missouri, but 
here in Union County they lie many thousands of feet below the surface. 
DEVONIAN PERIOD 
The Devonian seas, in which many of the strata seen on the trip 
were deposited, were the first in which fish were abundant. They were 
also remarable in this region for the fact that much silica was de-
posited along with the lime carbonate of the limestones. Because 
limestone is rather readily soluble and silica nearly insoluble, today 
we find little limestone at the surface but much white "chert" or 
powdery "tripoli". 
Toward the end of Devonian time and continuing into the early 
stages of Mississippian time, there seems to have been an influx of 
mud and a shoaling of the sea. Much shale was thus formed, in which 
fossil remains of sea life are sparse compared with the abundance of 
fossil shells and corals in the limestones below. 
MISSISSIPPIAN LIMESTONES 
In time the waters cleared and great thicknesses of limestone 
strata were again laid down, including the ground-up fragments of the 
shells and corals that throve in these seas. These Mississippian lime-
stones are a great asset to the community, for the resources of agri-
cultural lime, roadstone, and building stone they are capable of pro-
ducing. 
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Upon the highest Mississippian strata in the quadrangle area 
from 1,000 to 2,000 additional feet of Mississippian beds were de-
posited, followed by several thousand feet of Pennsylvanian (Coal 
Period) formations. 
DISTURBANCE OF THE STRATA 
Following Pennsylvanian time, the earth's crust exhibited con-
siderable instability. The Ozark area was uplifted several thousand 
feet and the central Illinois basin depressed by a similar amount. 
As a result, the layers in the Anna-Jonesboro region do not lie hor-
izontal, but slope perceptibly eastward in their descent from the 
Ozark uplift to the Illinois basin. 
LONG EROSION INTERVAL 
Following these crustal movements, the land for a long time lay 
at a moderate distance above sea level, and erosion consequently set 
to work upon the exposed bedrock. In time the work of the wind, the 
weather, and the streams moved thousands of feet of strata and bevel-
ed the irregular surface down to a nearly level plain. In western 
Union and Alexander Counties, however, low hills continued to rise 
above the plains where the hard chert resisted erosion. 
In Cretaceous and early Tertiary time, when the Gulf of Mexico 
extended to the southern tip of Illinois, the Anna-Jonesboro region 
was low enough so that patches of sand and of clay from the weather-
ing of the rocks have been preserved in some parts of the area (Anna 
Kaolin, etc.). 
ICE AGE EVENTS 
Although the glaciers of the Ice Age (Pleistocene) never extended 
as far south as the Anna-Jonesboro area, they nevertheless had a pro-
found effect on the region. Early in the Pleistocene, the Ohio River 
originated when streams which formerly had a more northerly course, 
were diverted and combined in a course westerly along the ice front. 
This was the stream that flowed through Cache Valley. 
Toward the close of the Pleistocene, the Mississippi, receiving 
great floods of water and sediments from glaciers melting farther north, 
built up its channel floor to a high of several hundred feet. The tri-
butary Ohio was thus backed up and became a long, narrow lake, which in 
time filled wi t h silt and mud. The raised river that wallowed through 
this mud and silt lost its way and strayed over the low divide into the 
valleys of the Cumberland and Tennessee, where it flows today as the 
present valley from Golconda to Cairo. 
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The Ice Age river flats, choked with sediment, exposed to the 
winds of late autumn and early spring, were the source of dust storms. 
The dust settling over the heights to the lee of the valleys in time 
formed this deposit of loess, the basis for many rich upland soils. 
In the short span of time since the Ice Age, the coming of the 
white man has done much to accelerate the work of the erosive agents, 
especially where clearing, plowing, and over-grazing have opened 
the surface to channeling by the run-off after storms. The geologist 
of today sees much more bedrock than his predecessor of 50 years ago. 
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